Modification of protein stability by introduction of disulfide bridges and prolines: geometric criteria for mutation sites.
We define geometrical parameters to characterize disulfide bridges using x-ray crystal structure data on small molecules and use them to suggest replacements of amino acids by cysteines in order to introduce disulfide bridges to increase thermal stability in proteins. We also define geometric parameters to identify target amino acids for replacements by prolines in order to conserve desired structural attributes in the vicinity of disulfide mutations leading to further structural and thermal stability of proteins. The geometric criteria are applied to the serine protease, subtilisin, to model stereochemically favorable disulfide mutants without altering the active site geometry, implying conservation of native biological activity.